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Abstract: According to the World Health Organization (WHO), air pollution ranks 6" among the
leading causes of death globally. The wet porous membrane filter has been widely used in dust
removal, VOCs, and acid gas absorption. The wet filtration solutions need to ensure a low water
activity that limits the release of moisture into the air, inhibits microbial growth, and can absorb
dangerous gases. This study investigated the water activity of NaCl, NaNO3, K2CO3, KCI, K3SQO4,
Mg(NOs)2, MgCl,, and CaCl; solutions at different concentrations to saturation at 25 °C. NaCl and
NaOH solutions are not only investigated at different concentrations but also investigated the effect
of temperature in the range of 0-40 °C. Some solution formulas are suggested that ensures the
following properties: low water activity, antifungal, antibacterial and acid gas absorption.

Keywords: Filter solution, dust filter, acid gas filter, wet filter membrane.

* Corresponding author.
E-mail address: hoangvanha@hus.edu.vn

https://doi.org/10.25073/2588-1094/vnuees.4801
22


https://doi.org/10.25073/2588-1094/vnuees.4

N. M. Chau et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 38, No. 3 (2022) 22-31 23

Xac dinh hoat do cua nudc theo néng dd chat tan ung dung
trong di€u ché dung dich loc udt

Ng}lyén Minh Chau, Pham Thanh Poéng, Nguyén Minh Viét,
bo Dinh Khai, Nguyén Thi Thuy, Trinh Thi Phong Huong,
Tran Dirc Khanh, Vi Ha Giang, Hoang Van Ha”

Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi,
334 Nguyé~n Trai, Thanh Xudan, Ha Noi, Viét Nam

Nhén ngay 01 théng 7 nam 2021
Chinh stra ngay 08 thang 8 nam 2021; Chap nhan dang ngay 20 thang 12 ndm 2021

Tém tit: Theo T chirc Y té Thé giéi (WHO), 6 nhiém khong khi chiém vi tri thir 6 trong s6 nhirng
nguyén nhan hang dau gay tir vong trén toan cau [1]. Loc uét dugc tng dung rong rai trong viée lam
sach bui va c6 thé hép thu VOC ciing nhu khi axit. Dung dich loc uét can dam bao c6 hoat dd nudc
thip dé han ché dua thém am vao khong khi, rc ché vi sinh vat phat trién, va c6 kha nang hap thu
cac khi doc hai. Nghién ciru nay khao sat hoat 46 nudc cta cac dung dich NaCl, NaNO3, K»COg,
KCl, K2S04, Mg(NO3)2, MgCl,, CaCly, NaOH ¢ cac ndng do tir khong t6i ndng do bio hoa tai
25 °C. Dung dich NaCl va NaOH ngoai khao sat & cac néng d06 khac nhau con duoc khao sat ¢ nhiét
do ttr 0 t&i 40 °C. Mot sd dung dich loc da diéu ché vai phu gia dam bao cac tinh chét: hoat do nudc
thép, ¢6 kha nang khang ném, vi khuan va hép thu khi axit duoc dé xudt va xac dinh hoat d6 nudc

dung dich.

Tuwr khoa: Dung dich loc, loc bui, loc khi axit, mang loc wét.

1. Mé dau

Vi yéu cau xir Iy khi thai cing nhu lam sach
khong khi trong phong ¢ cac khu do thi chung ta
cin c6 cac k¥ thuat c6 thé lam giam bui va céc
khi axit nhu CO2, H,S, SOy, NOx phat sinh tir qua
trinh d6t chay nhién liéu hoa thach, tir khi tu
nhién, khi cong nghiép va khi thai sinh hoat. Do
do, cac cong nghé loai bd khi axit hiéu qua va
linh hoat, hoat d6ng trén nhidu ndng d6 va toc do
dong khac nhau nhan dugc nhiéu quan tam.

Cac phuong phap cong nghiép thong thuong
dé giam khi axit, str dung cac thiét bi hap thu khi
nhu cot nhdi, thap phun, thap rira venturi, ¢t sui
bot, mang loc uét,... Trong cac thiét bi nay, sy
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tiép xtic khi-long dat duoc bang cach phan tan
pha khi trong pha long dé c6 dugc dién tich tiép
xuc 16n do d6 ting tc do truyén khbi.

Dung dich nuéc duoc mg dung phd bién
trong cong nghiép dé hap thu cac khi doc hai.
Nhiéu chét ting cuong hép thu khac nhau dai
duoc tng dung dé loai bo khi axit trong céac thiét
bi hap thu tiép xuc. Chét hap thy bao gdm nudc
tinh khiét, dung dich nuéc cia NaOH, KOH,
K2C03, Na2C03, N32803, NaHC03, NH3, cac
amin (MEA, DEA, MDEA, TEA, AMP, DGA,
DIPA) va cac mubi axit amin [2-6].

Lua chon chét h:flp thu can dya trén mot sb
tiéu chi nhu téc do hap thy, kha ning tai sinh,
tinh bén, d9 nhét va kha nang khang vi sinh vat.


https://doi.org/10.25073/2588-1094/vnuees.4

24

Str dung dung dich chtra chat phan tng
nhanh véi chit khi tao ra toc do hép thu cao hon
va giam han ché truyén khdi trong chét long.
Carey T.R. & cs da xdy dyng mé hinh hip thu va
tich H.S, CO, su dung dung dich nudc
methyldiethanolamine [7]. Lu va cong su [5] da
st dung 2-amino-2-metyl-1-propanol (AMP),
piperazine (PZ) 1am chat kich hoat thém vao
dung dich methyldiethanolamine (MDEA) tao
thanh hai dung dich nuéc hoat hda cia MDEA
dé thu nhan CO tir hdn hgp CO2, N,. Korikov va
Sirkar [8] ciing nghién ctru sy thAm khi CO, tir
hdn hop CO/N; c6 ndng do CO2 thap vao chit
hép thu c6 phan tng manh nhu dung dich KOH
gua mang Poly(1-trimethylsilyl-1-propyne) vi
x6p phang. Hat nano ciing gitip dung dich amin
tang cuong hip thu CO,. Khi bd sung cac hat
nano SiO, Al;Os, cacbon nano tube (CNT) va
Fes04. Dung dich chira hat nano SiO; va Al;Os
hiéu qua hon & ndng d6 hat nano cao (trén 0,1%),
va ching c6 thé nang kha ning hap thu CO; lén
dén 21% va 18%, twong tng. Nguoc lai, FesO4
va CNT c6 hiéu qua hon & ndng d6 hat nano thap
(nho hon 0,02%) va chung c6 thé ting hip thu
khi toi 24% va 34%, tuong Ung. Hat nano CNT
két hop dung dich methyldiethanolamine c6
hiéu qua hon khi két hop véi dung dich
diethanolamine, hiéu suat hip thu ting 1én dén
23%. Sy hép phu khi trén bé mat hat nano dan
dén kha nang hap thu cao hon cua chét 10ng chira
hat & diéu kién c4n bang [9].

Viéc kiém soat hoat @ nudc mang lai kha
nang khang vi sinh vat ty nhién giip dung dich
c6 thé hoat dong lau dai. Hoat d6 cia nudc bét
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dau duogc dé cap dén tir nam 1952, Scott di dén
két luan rang moi tru’orng cho su phat trién vi sinh
vat nhu nAm mdc, vi khudn khong chi phy thudc
vao ham lugng nudc, ma con phu thudc vao hoat
do cua nudce (aw) [10-13]. Nakagawa H. va cong
su da thay ddi ty 1& gitra glyxerol va nudc dé
kiém so4t ay tir ¢ nghién ctru chi tiét co so lién
két phan tir cua aw [14].

Hoat d6 ctia nuéc dugce dinh nghia nhu sau:

aw = P/Po = ERH/100 @

P = ap suat hoi riéng phan cta ddi tuong do
o nhigtdo T

Po= 4p suét hoi bdo hoa ctia nude tinh khiét
tai nhiét do T

ERH = d6 4m twong d6i can bang tai T.

Hoat d6 ctia nude b thé duge kiém soat, khi
aw nho hon 0,75 s& l[am cham sy phat trién hodc
{rc ché hoan toan vi sinh vat, day 1a nguyén ly
chung ctia dung dich hap thu loc uét.

2. Thyc nghiém
2.1. Héa chat, thiét bi

Céac chit nhu mudi, duong (sacarit, gluco,
sobitol,...), axit vd co va hitu co da dugc g
dung pho blen trong linh vyc dén dung dé tc ché
vi khudn va ndm méc. Céc hop chit c6 tinh kiém
dugc str dung hap thu khi axit nhu nudce voi, xut,.

Nghién ctru nay khao sat cac mudi vo co an
toan, dung dich NaOH va hén hop bd sung mot sb
chét hiru co nhu mudi benzoat, propionate, glycerol
nham ting do nhét, kha ning diét vi sinh vat.

Bang 1. Thanh phan dung dich hdn hop khao sat aw

Nong d6 céac chét trong dung dich (g/100g nudc)
Mau | NaCl | NaOH MgCl, | Benzoat Glycerol
M1 5 0,966 0 1,000 0
M2 10 0,931 0 1,000 0
M3 15 0,897 0 1,000 0
M4 20 0,863 0 1,000 0
M5 5 25,000 0 1,000 0
M6 10 25,000 0 1,000 0
M7 15 25,000 0 1,000 0
M8 5 0 20 1,000 5,000
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Dé thuén loi trong diéu ché va tinh rd rang
cua hdn hop dung dich, don vi néng dd dung dich
khao sat 1a gram chét tan trong 100g nuc tinh
khiét. Cac mudi vé co NaCl, NaNOs, K,COs,
KC', KzSO4, Mg(N03)2, MgC|2, CaC|2 du:qc
khao sat hoat o nudc & cac néng d06 khac nhau
t6i ndng do bao hoa & 25 °C. Dung dich NaCl va
NaOH ngoai khao sat & cac ndng do khac nhau
con duoc duge khao sat ¢ nhiét do tur 0-40 °C.
Dung dich hoan thién, phéi hop cac chit dé dam
béo dat duge cac tinh chit: hoat do nude thép, co
kha ning khang ndm, vi khuan va hap thu khi axit
duoc dé xuét va khao sat hoat do nu6e (Bang 1).

2.2. Khdo sat hoat dj cua cac dung dich loc

Céc dung dich sau khi diéu ché s& duoc tién
hanh khao sat hoat d6 nuéc. Hoat d6 nude duoc
do theo hai phuong phap 1a xac dinh ap suat hoi
nude bé mit dung dich rdi chia cho ap suét hoi
nudce bao hoa ¢ nhiét do twong tng hodc xac dinh
d6 4m twong d6i theo cong thirc 1. Hién nay céc
thiét bj do d6 4m déu cho ra gia tri d6 4m tuong
dbi c6 hiéu chinh nhiét do, nhu vay co thé sir
dung truc tiép gia tri do RH & diéu kién cén bang
gitta nudc ¢ pha khi va nudc trong dung dich.

Hg¢ thi nghiém khao sat hoat d6 bao gém mot
binh kin bang thity tinh, bén trong 1a mot sensor
do nhiét am (DHT12, Aosong Electronics Co.
Ltd. China) duoc diéu khién béi vi xtr Iy Arduino
(chip ATmega 328, Microchip Technology Inc.
AZ, USA ) bén ngoai (Hinh 1). Hé dugc két ndi
véi may tinh thong qua day USB. Gia tri nhiét
d6 va d6 am bén trong binh thuy tinh dugc ghi
lai trén may tinh.

00

Dung dich

On
®

— 1=

Hinh 1. H¢ do do am gom binh kin chira dung dich,
thiét bi hién thj va ghi dit liéu d6 am dt trong mot
hop dicu nhiét.

Heé thiét bi duoc dat trong mot hop nhd c6 bd
gia nhiét bén trong dé nang nhiét do 1én toi gia
tri khao sat. Hop nho nay dugc dat trong phong
lanh. Tin hi¢u tir hop thiét bi dwoc nbi véi may
tinh bén ngoai. Nhiét d¢ trong binh s€ dugc duy
tri & cac muec tr 0 t6i 40 °C.
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Hinh 2. Hoat d6 nudce cia cac dung dich mudi
vo co 625 °C.

3. Két qua va théo ludn
3.1. Hoat do nuwoc mot s6 moi vo co

Céac mudi vo co khong doc phd bién trén thi
tru(‘mg NaCl, NaNO3;, KyCOs, KC', K>SOy,
Mg(NQ3),, MgCly, CaCl, dugc Iya chon dé khao
sat hoat d6 nudc. Dung dich cac mudi vo co duge
khao sat & nong do ting dan tir 0 g/100 g nudc
t6i ndng d6 bao hoa. Bang 2 ndng d6 bao hoa cac
mubi vo co trong nghién ciru.

Dung dich cac mudi v6 co cho thdy su phu
thudc kha tuyén tinh cta hoat d6 nudc vao néng
d6. Vaoi muc tiéu lam giam hoat d6 nudc xuéng
dudi 0,75 thi cac mudi CaCl., MgClz, NaCl,
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Mg(NOs)2, K2COs ¢6 the sir dung dé dat duoc
muc tiéu. Cac muoi nay tuong ung vdi nong do
79,7 9/100 g, 55 g/100g, 38 ¢/100g, 72,6 g/100 g,

112,3 g/100 g gitip giam hoat d6 nudc xubng
0,301; 0,329; 0,756; 0,529; 0,432 tuong Ung
(Hinh 2).

Béang 2. Nong do bao hoa cia mot s6 muoi vo co duge khao sat hoat do nude

Dung Do tan ¢ 25°C Dung dich Do tan ¢ 25°C
dich 0/100 g nude g/100 g nudc
NaCl 91,16 K2S04 72,64
NaNO3 112,30 Mg(NOs), 55,05
K2CO3 35,55 MgCl; 91,16
KCI 38,00

3.2. Hoat do nuoc dung dich NaCl

Dung dich NaCl duqc‘ do hoat d6 nudc ¢ dai
nhiét d6 tir 0 t61 40 °C va nong do tir 0 t6i 35 g/100
g nude. Ket qua Bang 3 cho thay hoat d6 nudc cua

dung dich NaCl khong bi anh huong dang ké boi
nhiét d6. Nong d6 NaCl 1a yéu t6 chinh lam giam
hoat d6 nude. Két qua nay phu hop véi khao sat
ctia Chirife J. va Resnik S. L. & ndng do tir 0,1 t6i
6M va nhiét d6 15 toi 60 °C [15].

Bang 3. Hoat d6 nudc cia dung dich NaCl

C (9/100g nudc) Nhiét d (°C)
0 5 10 15 20
0 1 1 1 1 1
5 0,966 | 0,966 | 0,966 | 0,966 | 0,966
10 0932 | 0932 | 0932 | 0932 | 0,932
15 0,898 | 0,898 | 0,898 | 0,898 | 0,898
20 0,864 | 0,864 | 0,864 | 0,864 | 0,863
25 0,830 | 0,830 | 0,830 | 0,830 | 0,829
30 0,79 | 0,796 | 0,796 | 0,795 | 0,795
35 0,761 | 0,762 | 0,762 | 0,761 | 0,761
25 30 35 40
0 1 1 1 1
5 0,966 | 0,966 | 0,965 | 0,965
10 0,931 | 0,931 |0,931| 0,930
15 0,897 | 0,897 | 0,896 | 0,896
20 0,863 | 0,862 | 0,861 | 0,861
25 0828 | 0,828 | 0,827 | 0,826
30 0,794 | 0,793 | 0,792 | 0,791
35 0,760 | 0,759 | 0,757 | 0,757

3.3. Vai tro va hoat do nudc cua dung dich

NaOH

khi thai nha may dién. Trong khong khi xung

Natri hidroxit dugc sir dung phé bién trong
cong nghiép dé hip thy khi axit trong khong khi.
Theo QCVN 22: 2009/BTNMT voi khi thai cong
nghiép tir d6t khi ga, hé s6 cong suat P<300 MW
khu vuc loai 3 ndng do SO2 300 mg/m3 thi 1 mol
NaOH hap thu dugc lugng SO, trong 106,7 m3

quanh theo QCVN 05:2013/BTNMT néng do
SO: yéu cau dudi 300 pg/m?. Néu ndng d6 SO:
cao gap doi 1a 600 ug/m? thi 1 mol NaOH hip
thu dugc lugng khi SO: c6 trong 53.333 m?
khong khi xung quanh. Diéu nay chimng t6 ring
sit dung dung dich NaOH 1a kha thi dé hip thu
khi axit trong khéng khi xung quanh.



N. M. Chau et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 38, No. 3 (2022) 22-31

Bang 4. Hoat d§ nudc cta cac dung dich NaOH & nhiét d6 va néng dd khac nhau

. Nhiét do (°C)

C (9/100 g nudce) 0 5 10 15 20
0 1,000 1,000 1,000 1,000 1,000
5 0,961 0,961 0,961 0,961 0,961
10 0,913 0,913 0,914 0,914 0,914
15 0,854 0,855 0,856 0,857 0,857
20 0,787 0,788 0,790 0,791 0,793
25 0,712 0,715 0,717 0,719 0,721
30 0,636 0,638 0,641 0,643 0,646
35 0,559 0,561 0,564 0,566 0,569
40 0,481 0,484 0,486 0,489 0,492
45 0,403 0,406 0,410 0,413 0,417
50 0,342 0,345 0,348 0,351 0,354
55 0,289 0,292 0,294 0,297 0,300
60 0,240 0,242 0,245 0,248 0,251
65 0,198 0,200 0,203 0,206 0,208
70 0,163 0,166 0,169 0,171 0,174
75 0,132 0,135 0,138 0,141 0,143
80 0,107 0,109 0,112 0,115 0,117
85 0,089 0,091 0,093 0,095 0,098

25 30 35 40
0 1,000 1,000 1,000 1,000
5 0,961 0,961 0,961 0,961
10 0,914 0,914 0,913 0,913
15 0,857 0,858 0,858 0,858
20 0,794 0,796 0,797 0,799
25 0,723 0,726 0,729 0,731
30 0,650 0,654 0,658 0,662
35 0,575 0,580 0,586 0,591
40 0,498 0,504 0,509 0,516
45 0,424 0,431 0,437 0,444
50 0,360 0,367 0,374 0,381
55 0,306 0,313 0,319 0,326
60 0,257 0,264 0,270 0,277
65 0,213 0,219 0,225 0,231
70 0,179 0,185 0,190 0,195
75 0,149 0,154 0,160 0,166
80 0,123 0,128 0,134 0,139
85 0,103 0,108 0,113 0,118

Bén canh d6 NaOH ciing dong gop nhiéu vao
viéc lam giam hoat d6 nudc. Bang 4 cho théy kha
nang lam gidm hoat d§ nudc cua dung dich
NaOH & khoang nhiét do tir 0 t6i 40 °C va nong
do tur 0 to1 85 g NaOH trong 100 g nudc.

M0 hinh day du cac hé sb,
a, =a,*C+ay*t+az*C?+ay*
t?+as*Cxt+b

(2)

27

Véi C 1a nong ¢6 NaOH va t 1a nhiét do

khao sat.
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0 —— w © B 2 X
Néng a6 (9/100g nwérc)
Hinh 3. Anh huéng ctia nhiét do va nong do NaOH
téi hoat 36 nude.
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Hinh 4. Céc h¢ s6 mo hinh day du bac 2 cta hoat do
nudc tinh theo nong d§ dung dich NaOH.

Phu hop hoa dit liéu theo phuong phap binh
phuong t6i thiéu téi bac 2 cho thiy anh hudng
cua nhiét do téi hoat d6 nudc la rat nhé. Hinh 3
duong anh huong cia nhiét do & mot néng do
xac dinh c6 xu huéng nim ngang. Hinh 4 thé
hién hé sé md hinh dﬁy du va sai sé cho théy
nhiét d¢ t [am tang hoat d6 nudc rat nho. Hé sb
t2 va C*t cing c6 anh hudng nho va c6 sai s6 16n
hon gia tri hé s6 do d6 mé hinh loai bé hai s6
hang a+*t* va as*C*t.

Mb hinh téi vu st dung dé tinh hoat d6 nuGe
theo nhiét do vao néng d6 NaOH duogc chon
nhu sau:

a, =a,*C+a,*t+az*C%+b(3)

005

Hoat tinh nudc
=)
&>

0.2 4

-0.25 4

.03 4

0,35 T T
[®) - Y

1%}
N=165, R2=0,992, RSD=0.0269, DF=161, 2=0.969, Confidence=0.95

Hinh 5. Cac hé s& mé hinh xac dinh hoat d6 nuée
tinh theo nong do dung dich NaOH.

Gia tri hé s6 mo hinh thé hién & Béang 5.

Bang 5. Cac hé so cia mo hinh

Hoat d6 nuéc Hé sb Do 1éch P Khoang tin cdy (£)
Hﬁng SO 0,471927 0,00314188 0 0,00620465
Nong do -0,302391 0,00210183 0 0,00415075
Nhiét do 0,00700565 | 0,00210057 0,00105841 0,00414825

C*C 0,0343664 0,00235649 3,02671e-031 0,00465365
Q2= 0.969 So diéu kién = 2.765
R2 = 0.992 Do tin cay = 0.95

Nhu vdy mo hinh dé tinh hoat d6 nuéc cua
dung dich NaOH nhu sau:
Aynaon = —0,302391 * C + 0,00700565 * t
+0,0343664 * C2 + 0,471927

R2 xdp xi 1 cho thdy mé hinh c6 su tuong
quan chat ché gilra bién (nhiét do, nf”)ng do) va
dap tng (hoat d6 nudc).

Q2 cho biét uéc lugng vé& d6 chinh xac du
doan cta mo hinh. Q2 nén 16n hon 0,1 dbi véi
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mot mé hinh ¢6 ¥ nghia va 16n hon 0,5 dbi véi
mot mo hinh tét. Q2 1a chi sé tét nhat va chinh
xac nhat dé danh gid mo hinh. M6 hinh Iya chon
cho gia tri Q2 gan 1 nhu vy dam bao kha ning
dy doan, tinh toan hoat do nuée tét.

Tinh hop 1¢ cua mo6 hinh (model validity):
Kiém tra cac van dé da dang mo6 hinh. Gia tri nho
hon 0,25 cho biét cac van dé lién quan t6i y nghia
théng ke, chéng han nhu sy hién dién cua cac
ngoai 18, mé hinh khéng chinh xac hodc van dé
chuyén d6i dap ung. Gia tri thap ¢ mé hinh lya
chon chi ra cac s hang c6 bién tuong tac hodc
binh phuong khong sir dung (trong mé hinh nay
1a t*t va t*C). Ngoai ra khi sai s ngau nhién rat
nhd (gié tri do lap lai tét), tinh hop 1¢ cua mo
hinh ¢6 thé thip mdc du mé hinh t6t va hoan
chinh. Khi sai s6 nhé d¢én mirc MODDE coi céc
mau 13p lai 1a nhu nhau, tinh hgp 1€ cia m6 hinh
dugc gin nhan thiéu vi khong thé tinh duoc.

Trong md hinh nay hoat d6 nuéc sai s6 &
mirc phan nghin, do l3p lai cao. Do d6 model
validity thdp nhung mé hinh dam béo 12 mé hinh
t6t va hoan chinh.

|
| et
['] Model validity

[l Reproducibility

02 —

Hoat tinh nuéc
N=165, R2=0.992, RSD=0.0269, DF=161, Q2=0.969

Hinh 6. Cac chi s danh gia m6 hinh cua hoat d§
nudc tinh theo nong d6 dung dich NaOH.

3.4. Hoat d medc dung dich hon hop cdc cht

Kiém soat hoat d6 nudc duoc ung dung dé
tang thoi gian s dung, kiém soat vi sinh vat,
kiém soat d6 4m mdi truong, chung cit thim
thiu (Osmotic distillation-OD),... di duoc
nghién clru cling nhu (mg dung nhiéu trong thuc
té [12, 16-18]. Ung dung chinh ctia OD 14 san
xuat cac dung dich nudc o dic v6i su thay dbi
t6i thiéu toi dinh dudng va thanh phan dung dich

béng cach st dung dung dich c6 hoat d6 nudc
thap dé hat nude. Qua trinh nay hoat dong &
nhiét d¢ thuong va téng chét hoa tan dugc gitr lai
boi mang ky nude [18]. Anh hudng cia hoat d6
nude dén mot s6 dic diém cua su phat trién cua
vi khuén dugc trinh bay boi Sperber [19]. Trong
cac moi truong dinh dudng, hoat do cta nude la
mot trong mot sO yeu t6 bao quan tuong tac voi
nhau tao thanh mét hé thong bao quan. Hoat do
cua nudc (aw) da duge cong nhan 1la mét trong
nhing yéu t6 chinh anh huong dén kha ning chiu
nhiét cta vi sinh vt trong thuc phém c6 do Am
thap [20].

Su két hop cac hop chét trong dung dich loc
udt nhu NaCl, NaOH, MgCl: lam gidm hoat do
nudc, bezoat natri trc ché vi sinh vét va glycerol
tang d6 nhot dung dich gitp dung dich bam trén
mang tot hon. NaOH déng vai tro chinh trong
viéc hép thu khi axit. Mot s6 phu gia co thé duogc
sir dung dé tang tinh ddng déu cuia dung dich trén
mit mang ciing nhu trc ché vi sinh vat phd rong.

Bang 6. Hoat d¢ nuéc cua dung dich loc hdn hop

Mau M1 M2 M3 M4 M5

aw | 0,963 | 0,930 | 0,893 | 0,858 | 0,676

STD | 0,005 | 0,002 | 0,002 | 0,004 | 0,007

Mau M6 M7 M8 M9 M10

aw | 0,648 | 0,604 | 0,631 | 0,598 | 0,556

STD | 0,008 | 0,008 | 0,008 | 0,013 | 0,004

Sy phéi tron cac hop chat cho thiy kha ning
giam hoat d6 nudc toi gia tri yéu cau nham tc
ché vi khuan va nam méc trong budng loc. Cac
mau tir M5 téi M10 ¢6 thé sir dung véi cac muc
dich khac nhau nhu gitt, tiéu diét vi sinh vat (M8-
M10) hay tap trung loai bo khi axit (M5-M7).

4. Két luan

Hoat d6 nuéc & 25 °C cua cac mudi NaCl,
NaN03, KzCOg, KC', K2504, Mg(N03)2, MgC|2,
CaCl, tir 0 g/100g nuéc téi ndng d6 bio hoa da
dugc khao st chi tiét. Trong d6 dung dich cac
mudi NaCl, MgCl,, va CaCl, c6 kha ning lam
giam sau hoat d6 nuée xudng dudi 0,75.
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Hoat do nudce cua dung dich NaCl va NaOH
duoc khao sat ¢ cac nhiét 3o khac nhau tir 0 téi
40°C. M6 hinh dé tinh hoat d¢ nudc cta dung
dich NaOH nhu sau: a,,yqoy = —0,302391 *
C + 0,00700565 = t + 0,0343664 * C? +
0,471927

Hon hop cac mubi, kiém va phu gia dé xuat
dam bao c&c muc tiéu dat ra cua dung dich loc
wdt dat d6 am dudi 0,7 bao gom cac mau tir M5
toi M10 (vai M5-M7 loai bo khi axit, M8-M10
tiéu diét vi sinh vat.

Loi cam on

Nghién ciru nay dugc hé tro boi Chuong
trinh Khoa hoc va Cong ngh¢ cap thanh pho Ha
Noi ma s6 01C-09/04-2018-3.

Tai liéu tham khao

[1] F. Chen, X. Yang, H. K. C. Mak, D. W. T. Chan,
Photocatalytic  Oxidation  for  Antimicrobial
Control in Built Environment: A Brief Literature
Overview, Build. Environ, Vol. 45, 2010,
pp. 1747-1754,
https://doi.org/10.1016/j.buildenv.2010.01.024.

[2] H. Suleman, A. S. Maulud, Z. Man, Review and
selection Criteria of Classical Thermodynamic
Models for Acid Gas Absorption in Aqueous
Alkanolamines, Rev. Chem. Eng, Vol. 31, 2015,
pp- 599-639,
https://doi.org/10.1515/revce-2015-0030.

[3] D. M. Austgen, G. T. Rochelle, X. Peng, C. C.
Chen, Model of Vapor-Liquid Equilibria for
Aqueous Acid Gas-Alkanolamine Systems Using
the Electrolyte-NRTL Equation, Ind. Eng. Chem.
Res, Vol. 28, 1989, pp. 1060-1073,
https://doi.org/10.1021/ie00091a028.

[4] Z. Zhang, Comparisons of Various Absorbent
Effects on Carbon Dioxide Capture in Membrane
Gas Absorption (MGA) Process, J. Nat. Gas Sci.
Eng, Vol. 31, pp. 2016, pp. 589-595,
https://doi.org/10.1016/j.jngse.2016.03.052.

[5] J. G. Lu, Y. F. Zheng, M. D. Cheng, L. J. Wang,
Effects of Activators on  Mass-transfer
Enhancement in A Hollow Fiber Contactor Using
Activated Alkanolamine Solutions, J. Memb. Sci,
Vol. 289, 2007, pp. 138-149,
https://doi.org/10.1016/j.memsci.2006.11.042.

[6] A.Mansourizadeh, A. F. Ismail, Hollow Fiber Gas-
liquid Membrane Contactors for Acid Gas Capture:
A review, J. Hazard. Mater, Vol. 171, 20009,
pp. 38-53,
https://doi.org/10.1016/j.jhazmat.2009.06.026.

[7] T.R.Carey,J. E. Hermes, G. T. Rochelle, A model
of Acid Gas Absorption/Stripping Using
Methyldiethanolamine with Added Acid, Gas Sep.
Purif, Vol. 5, 1991, pp. 95-109,
https://doi.org/10.1016/0950-4214(91)80006-Q.

[8] A. P. Korikov, K. K. Sirkar, Membrane Gas
Permeance in Gas-liquid Membrane Contactor
Systems for Solutions Containing A Highly
Reactive Absorbent, J. Memb. Sci, Vol. 246, 2005,
pp. 27-37,
https://doi.org/10.1016/j.memsci.2004.06.042.

[9] B. Rahmatmand, P. Keshavarz, S. Ayatollahi,
Study of Absorption Enhancement of CO; by SiO,,
Al;03, CNT, and Fe;04 Nanoparticles in Water and
Amine Solutions, J. Chem. Eng. Data, pp. 61, 2016,
pp. 1378-1387,
https://doi.org/10.1021/acs.jced.5b00442.

[10] H. D. Belitz, W. Grosch, P. Schieberle, Food
Chemistry, Springer Berlin Heidelberg, Berlin,
Heidelberg, 2009,
https://doi.org/10.1007/978-3-540-69934-7.

[11] S. O. Rakhimova, The Activity of Water in the
Fresh and Pre Treated Melons, J. Food Process.
Technol, Vol. 5, 2014,
https://doi.org/10.4172/2157-7110.1000299.

[12] . Sostakiené, J. Blazgiené, Water Activity
Influence on the Safe Aging Period of Condensed,
Annu. Rev. Food Sci. Technol, Vol. 11, 2010,
pp. 21-24.

[13] W. Scott, Water Relations of Staphylococcus
Aureus at 30 °C, Aust. J. Biol. Sci, Vol. 6, 1953,
pp. 549, https://doi.org/10.1071/B19530549.

[14] H. Nakagawa, T. Oyama, Molecular Basis of
Water Activity in Glycerol-Water Mixtures, Front.
Chem, Vol. 7, 2019, pp. 731,
https://doi.org/10.3389/fchem.2019.00731.

[15] J. Chirife, S. L. Resnik, Unsaturated Solutions of
Sodium Chloride as Reference Sources of Water
Activity at Various Temperatures, J. Food Sci,
Vol. 49, 1984, pp. 1486-1488,
https://doi.org/10.1111/j.1365-2621.1984.th12827.x.

[16] C.F. Forney, D. G. Brandl, Control of Humidity in
Small Controlled-environment Chambers using
Glycerol-Water Solutions, Horttechnology, Vol. 2,
2018, pp. 52-54,
https://doi.org/10.21273/horttech.2.1.52.



[17]

(18]

N. M. Chau et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 38, No. 3 (2022) 22-31 31

D. L. Seman, S. C. Quickert, A. C. Borger,
J. D. Meyer, Inhibition of Listeria Monocytogenes
Growth in Cured Ready-to-eat Meat Products by
use of Sodium Benzoate and Sodium Diacetate,
J. Food Prot, Vol. 71, 2008, pp. 1386-1392,
https://doi.org/10.4315/0362-028X-71.7.1386.

R. A. Johnson, M. H. Nguyen, Understanding
Membrane Distillation and Osmotic Distillation,
Underst. Membr. Distill. Osmotic Distill, 2017,
https://doi.org/10.1002/9781118880319.

[19]

[20]

W. H. Sperber, Influence of Water Activity on
Foodborne Bacteria - A Review, J. Food Prot,
Vol. 46, 1983, pp. 142-150,
https://doi.org/10.4315/0362-028x-46.2.142.

R. M. Syamaladevi, J. Tang, R. V. Rojas, S.
Sablani, B. Carter, G. Campbell, Influence of
Water Activity on Thermal Resistance of
Microorganisms in Low-Moisture Foods: A
Review, Compr. Rev. Food Sci. Food Saf, Vol. 15,
2016, pp. 353-370, https://doi.org/10.1111/1541-
4337.12190.



